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Data Evaluation Report on the Acute Toxicity of Bifenthrin to Freshwater Amphipods 
(Hya/ella azteca) 
PMRA Submission Number { ...... .. } EPA MRID Number 4955220 I 

EXECUTIVE SUMMA RY: 

The 96-hour acute toxicity of bifenthrin to 9-day old Hyalella a:teca was studied under flow-through conditions. 
Arnphipods were exposed to bifenthrin technica l at nominal concentrations ofO (negative and solvent controls), 0.25, 
0.50, 1.0, 2.0 and 4.0 ng/L. Mean-measured concentrations were <0.056 (<LOQ, controls), 0.28, 0.53. 1.0. 2.2 and 4.7 
ng ai/L. 

In the negative control, solvent control. and mean-measured 0.28, 0.53, 1.0, 2.2 and 4.7 ng ai/L treatment levels, 
mortality averaged 0, 0, 0, 15, 25 , 85 and 80%, respectively, after 24 hours; 0, 0, 0, 30, 70, 95 and I 00%, respectively, 
after 48 hours; 0, 0, 5, 55, 85, I 00 and I 00% respectively, after 72 hours; and 0. 0, 5. 55. I 00. I 00 and I 00%. 
respectively. after 96 hours. The 96-hr LCso (with 95% C. J. ) was 0.493 (0.4 19 to 0.580) ng ai/L. Erratic swimming 
followed by lethargy and/or immobility were observed in (several to all) amphipods from the ~0.53 ng ai/L levels during 
the study. 

Bifenthrin would be classified as very highly toxic to I/ya/el/a a:teca in accordance with the classification system of the 
U.S. EPA. 

This study classified as acceptable and may be used in Agency risk assessments. 

Results Synopsis 

Test Organism Age (e.g., 151 instar): 9 days old 
Test Type (l71ow-through, Static, Static Renewal): flow-through 

96-hour 
LCso: 0.493 ng ai/L 
Probit Slope: 7.32 

95% C. I.: 0.419-0.580 ng ai/L 
95% C. I.: 4.18-10.5 
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Data Evaluation Report on the Acute Toxicity of Bifcnthrin to Freshwater Amphipods 
(Hya/ella nzteca) 
PMRA Submission Number { ........ } EPA MRlD Number 4955220 l 

I. MATERIALS AND METHODS 

GUIDELI NE FOLLOWED: The study protocol was based on the procedures outlined in the U.S. EPA 
Ecological Effects Test Guidelines, OPPTS 850.1020, Gammarid Acute 
Toxicity Test (draft. 1996) and U.S. EPA Ecological EfTccts Test 
Guidelines, OPPTS 850.1000, Special Considerations for Conducting 
Aquatic Laboratory Studies (draft, 1996). 

Notable deviations from OPPTS draft 850.1020 guidance ( 1996) include: 

• Although data were available, the 24- through 72-hour LCso values and associated 95% C.I. were not 
reported. 

• Amphipods were fed daily during testing. 
Although llya/el/a a:teca is not a currently a standard test species for freshwater invenebrate acute 
toxicity testing, this study was requested as part of Regulation Review due to knowledge of its 
enhanced sensitivity to pyrethroids relative to Daphnia. Test protocol was submilled prior to the 
conduct of testing. 

COMPLIANCE: 
Signed and dated Data Confidentia lity, Quality Assurance, and GLP compliance statements were provided. The 
study was conducted in accordance with U.S. EPA GLP standards (40 CFR Part 160), with the following 
exceptions: routine water and food contaminant screening analyses were not performed according to GLP, but 
were perfonned in a certified laboratory using standard U.S. EPA analytical methods. 

A. MATERIALS: 

I. Test material: 

Desc ription: 

Lot No.lBatch No. : 

Purity: 

Stability of compound 
under test conditions: 
Storage conditions of 
test chemicals: 

Bifenthrin technical 

Not reported 

PL09-025 l 

93.6% 

Stable 

Room temperature, in original container 
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Data Evaluation Report on the Acute T oxicity of Bifenthrin to Freshwater Amphipods 
(Hyalella azteca) 
PMRA Submission Number { ........ } EPA MRJD Number 4955220 I 

Ph . . I ys1coc 1em1ca properties o fb' ~ ti . 1 en inn. 

Parameter Values Comments 

Water solubility at 20°C Not reported 

Vapor pressure Not reported 

UV absorption Not reported 

pKa Not reported 

Kow Not reported 

(OECD reco111111e11ds water solubility. stability in water and light. pKa. Pow. and 1•apor pressure of test compound) 

2. Test organism: 

Species: 
Age at test initiation: 
Source: 

B. STUDY DESI GN: 

I. Experimental Condit ions 

Hyalella a::teca 
9 days old 
Laboratory cultures maintained at Smithers Yiscient (Wareham, MA). 

a. Range-finding study: In a 96-hr range-linding study, amphipods (20/ level) were exposed to the test 
material at nominal concentrations of 0 (negative and solvent controls), 0.50, 1.0. 2.0, 4 .0 and 8.0 ng/L 
under flow-through conditions. Following 96 hours of exposure. mortality was 0% in the negative and 
solvent control levels. and 5, 55. 90, I 00 and I 00% among amphipods exposed to the 0.50, 1.0. 2.0, 
4.0 and 8.0 ng/L treatment levels, respectively. All surviving amphipods exposed to the 1.0 ng/L 
treatment level were observed to be lethargic, while all surviving arnphipods exposed to the 2.0 ng/L 
level were observed to be immobilized. Concentrations selected for use in the definitive study were 
based on these results and in consultation with the Sponsor. 
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Data Evalua tion R eport on the Acute Toxicity of Bifenthrin to Freshwater Amphipods 
(Hyalella azteca) 
PMRA Submission Number { . .. .. .. . } EPA MRID Number 4955220 I 

b. Definitive study: 

Table I : Ex J)cnmental Paramclcrs 

Parameter/C riteria 

Acclimation711e recommended acc/ima1ion 
period is a minimum of 7 days 
Period: 

Conditions (same as test or not): 

Feeding: Organisms should 1101 fe1td during 
1he s111dy. 

Health (any mortality observed): Pretest 
mortali1y should be <3% ./8 hours prior to 
1esti11g. 

Details 

9 days 

Same 

During holding, amph ipods were fed 
with a combination of yeast, cereal 
leaves and flaked fish food suspension 
(YCT), as well as unicellular green algae 
(Ankistrodes11111s falcaf/ls). 

Appeared hea lthy and no rno11alities 
were observed 48 hours prior to 
initiation. 

Duration of the test: EPA requires 96 hours. 96 hours 
except dap/111ids which are ./8 hours. 

Test conditions 
Static/tlow-through: Flow-through 

Type of dilution system for flow- through 
method: lntennirtent-flow proportional di luter 

Renewal rate: N/A 
The recommended flow rates are 5 - JO 
1·0/ume add11io11s 2./ hours: meter systems 
should be calibrated before and after the 
s111dy and checked twice daily during 1he lest 
period. 

Aeration, if any: None 
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Remarks 

Sexually-mature amphipods 
were isolated from the main 
culture 10 days prior to 
initiating the test and young 
produced by these organisms 
(the fo llowing day) were 
pipelled into I L beakers 
containing ca. 0.90 L 
dilution water. During the 9-
day holding period, DO 
ranged from 7.3 to 7.8 mg/L 
and temperature ranged from 
24 to 25°C. 

Each replicate chamber 
received 1.0 ml of YCT 
once daily during the 96-hr 
exposure period. 

Flow-rate provided co. 10 
volume additions per day. 
with a 90% replacement time 
of ca. 5 hours. 

The exposure system was 
properly operating for 3 days 
prior to exposure to allow 
equilibration of the test 
substance in the diluter 
system. 
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Data Evaluation Report on the Acute Toxicity of Bifenthrin to F reshwater Amphipods 
(Hyalella azteca) 
PMRA Submission Number { ........ } EPA MR1D Number 4955220 I 

Pa ramcter/C ri tcria Details Remarks 

Test vessel 
Material (glass/stainless steel): Glass beakers affixed with 40-mesh Each test vessel contained a 

Nitex® screens over the s lot 3-cm2 piece of250-pm 

Size: 2 L stainless steel mesh as a 
substrate. 

Fill volume: 1.8 L 
EPA requires: small organisms in 3. 9 I. (I 
ga/1011) wide mouth jars with 2-3 L of solution 

Source of water: Recommended source of 
dilution water is soft. reconstituted water or The dilution water used during the study 
water from a natural. u11co111ami11ated source. was laboratory well water 
EPA does 11ot recommend the use of 

dechlorinated tap water; howe1•er. its use may 
be supportable if the biological responses for 
the organisms and chemical mwlyses of 
residual chlorine meet co11ditio11s in the 
Agency's 850. I 010 guidelines for dilution 
water Dilution water should be intensely 
aerated before the s tudy. 
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Data Evaluation R eport on the Acute Toxicity of Bifenthrin to Freshwater Amphipods 
(Hya/ella azteca) 
PMRA Submission Number { ... .. ... } EPA MRJD Number 4955220 I 

Pa ramcter/Critcria Details Remarks 

Water parameters It was reported that 
Hardness: EPA recommends ./0 - ./8 mg!L as 28 mg/L as CaC03 representative samples of the 
CaCO; (OECD recommends 1./0 - 250 mg L) dilution water source were 

7.3 to 7.7 analyzed periodically for the 

pH: /:.'PA recommends: 7. 2 - 7.6 (OECD presence of pesticides. PCBs 

recommends p l/ of 6-9); measured at start 7.4 to 8.8 mg/L (~75% saturation) 
and toxic metals by 

and end of test in control. high. medium. and GeoLabs. Inc. (Braintree. 

low test co11ce111ra1io11s MJ\). None of these 
1.5 mg C/L (March 2013) compounds were detected at 

Dissolved oxygen: EPA recommends: 
Not reported concentrations considered 

toxic. 
,\feasurecl at start and e1•e1y ./8 hours 

thereafter in control. high. medium and low 7.8-8.2 recommended for 
lest concentrations. 

Hyalella or Chironomid 
Static: 60-100% during I'' ./8 hr and ./0-

I 00% during 2"1 ./8 hr Daily: 22 to 24°C testing 

Flow-through: 60-100% at all times Continuous: 22 to 24°C 

Total Organic Carbon: Conductivity: 94 to I 00 ~1S/cm Common temperature 

Particulate matter: Alkalinity: 26 to 28 mg/Las CaC0 3 range for naturally 

Metals: occurring Hyalella azteca 

Pesticides: Dissolved oxygen, temperature, and pH (20-30°C) 

Chlorine: were measured in Replicate A of each 
treatment level and controls at test 

Temperature : £ Ptl recommends: 20"Cfor initiation and in alternating replicates 
Daplmia (measured hourly) in at least one daily thereafter. Additionally, 

lest \'essel or if water baths are used. e1•e1:i• 6 temperature was measured continuously 
hr. may 1101 vmJ' > l "C; OECD recommends in Repl icate B of the nominal 2.0 ng/L 

range of 18-22°C (±I °C) treatment leve l. Total hardness, 

Other parameters: 
alkalinity, and conductivity were 

measured in a composite sample of each 

Intervals of water quality measurement: 
treatment level and control at the 

beginning of the study. 
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Data Evaluation Report on the Acute Toxicity of Bifenthrin to Freshwater Am phi pods 
(Hyalella azteca) 
PMRA Submission Number { ..... .. . } EPA MRID Number 4955220 I 

Parameter/Criteria Details Remarks 

Number of replicates 
Negative control: 2 
Solvent control: 2 
Treated: 2 per level 
EPA requires 2 or more containers for each 
treM111e11t group; individ11als must be 
randomly assigned to test 1•essels 

Number of organisms/replicate 
Negative control: 10 
Solvent control: 10 
Treated: 10 
EPA!OECD req11ires 5 treat111ent levels plus 
011e or more control g roups; no more than 
I 0% or 5% of comrol organis111s should die 
during a .1·uuic orflow-thro11gh study, 
respect frely 

If a limit lest is conducted, it must be shown 
that the lCJrlECJo is > I 00 111g l by exposing 
?.30 organis111s to ?.100 mg!l or greater. 
Biomass loading mtefor static~ 0.8 g!l at~ 
I 7°C and~ 0. 5 gl l at > I 7"C: jlow-thro11gh: 
~ 10 gll at ~ I 7°C and ~5 gl l at > I 7°C. 

OECD reco111111ends a 111inim11111 of20 
animals. preferably with ./ gro11ps of 5 
animals for each test concemration. There 
should be at least 21111 of test sol11tion for each 
animal. 
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Data Evalua tion Report on the Acute Toxicity of Bifenthrin to Freshwater Amphipods 
(Hyalella azteca) 
PMRA Submission Number { .... .. .. } EPA MRJ D Number 4955220 I 

Pam meter/Criteria 

Treatment concentrations 
Nominal: 

Mean-measured : 

Treatme111 conce111rations should include a 
geomerric series of at least ji1·e concelllrations 
plus ll control with each recommended 
conce111ra1io11 being al leas/ 60% of the next 
higher one. The 1•ariability of measured 
concentrations between replicates of rhe same 
concen1ra1io11 should not exceed 1.5. 

0£CD recommends 1hat the highest tesr 
conce111ration should result in I 00% 
im111obili:atio11 and not be ~I g!L. while the 
lowest conce11tratio11 should hm·e 110 
obsen•able ef!ecr. 

Solvent (type. percentage. if used): 
Sofre111s should 1101 exceed 0. 5 mil l for stmic 
tests or 0. 1 ml!lforjlow-1/io11gh resls. 0£CD 
recommends that the sofre111 1101 exceed I 00 
mg L. 

Lighting: EPA-recommended photoperiod 
is 16 hours of lig/11 and 8 hours of dark with a 
15-30 111i11111e 1rm1sitio11 period. OECD: 
optio1111/ light-dark cycle or complete 
darkness. 

Recovery of the chemical: 

Frequency of detennination 

LOO: 
LOQ: 

Positive control {if used, indicate the 

Details 

0 (negative and solvent controls). 0.25 , 
0.50, 1.0, 2.0 and 4.0 ng/L 

<0.056 (<LOQ, controls), 0.28, 0.53, 
1.0, 2.2 and 4. 7 ng ai/L 

Acetone, 0.050 mL/L 

16 hrs light/8 hrs dark, with 15- to 30-
minute transition periods. Lighting 
intensity was 260 to 350 lux. 

99.2 to 118% of nominal 

0 and 96 hours 

Not reported 
0.050 to 0.056 ng ai/L 

chemical and concentrations}: N/A 

Other parameters, if any: NIA 
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Rema rks 

One composite sample 
(from both replicates) was 
analyzed for bifenthrin 
concentration at 0 and 96 
hours. 

Nominal concentrations 
were 50% of the next 
higher concentration 

Concentrations were 
stable during the 96-hour 
study. 

I 00% mortality was 
observed in the highest 
two concentrations after 
96 hours 

Rccoveri.:s of QC samples 
fortified at 0. 133, 1.00 or 
4.00 ng/L and analyz.:d 
concurrently with the 1.:s1 

samples. 
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Data Evaluation Report on the Acute Toxicity of Bifenthrin to Freshwater Amphipods 
(Hy a/el/a azteca) 
PMRA Submission Number { .... .. .. } EPA MRID Number 4955220 I 

2. Observations: 

Ta ble 2: Observations 

Criteria Details Rcrnarks 

Parameters measured including the Mortality 
sublethal effects/toxicity symptoms Sublethal effects 

Observation intervals: 0, 24, 48, 72, and 96 hours 

Were raw data included? Yes, sufficient 

Other observations, if any: N/A 

II. RESULTS AN D DISC USS IO N 

A. MORTALITY: 

In the negative control , solvent control, and mean-measured 0.28, 0.53, 1.0, 2.2 and 4.7 ng ai/L treatment levels. 
mortality averaged 0, 0, 0, 15, 25, 85 and 80%, respectively, after 24 hours; 0, 0, 0, 30, 70, 95 and I 00%, 
respectively, after 48 hours; and 0, 0. 5, 55, 85, I 00 and I 00% respectively, after 72 hours. The 24- through 72-
hour LCso values and associated 95% C. l. were not reported. 

After 96 hours of exposure, mortality averaged 0. 0, 5, 55. I 00, 100 and 100% in the negative control. solvent 
control, and mean-measured 0.28, 0.53, 1.0, 2.2 and 4.7 ng ai/L treatment levels, respectively. The reported 96-
hr LCso (with 95% C. 1.) was 0.50 (0.43 to 0.59) ng ai/L based on mean-measured concentrations. 
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Data Evaluation Report on the Acute Toxicity of Bifcnthrin to F reshwater Amphipods 
(Hyalel/a azteca) 
PMRA Submission Number { .. ...... } EPA MRID Number 49552201 

T bl 3 Eff a e : eel o fB "f II. 1 en 1 rm on M r . II Ill 01·ta 1ty 111 ·ya e "aztec{I. 

Mean-
Observation Period 

measured (and 
#of 2-t hours 48 hours 72 hours 96 hours 

Nominal) 
Am phipods 

Concentrations No. % No. O/o No. O/o No. % 
(ng ai/L) Dead Mortality Dead Mortality Dead Mortality Dead Mortality 

Neg. control 20 0 0 0 0 0 0 0 0 

Solv. control 20 0 0 0 0 0 0 0 0 

0.28 (0.25) 20 0 5 0 0 l 5 l 5 

0.53 (0.50) 20 3 15 6 30 11 55 11 55 

1.0 ( 1.0) 20 5 25 14 70 17 85 20 100 

2.2 (2.0) 20 17 85 19 95 20 100 20 100 

4.7 (4.0) 20 16 80 20 100 20 100 20 100 

LCso (95% C.I.). ng ai/L Not reported 0.50 (0.43 to 0.59) 

a Data were obtained from Table 4 on page 27 of the study report. 

B. SUB-LETHAL TOX ICITY ENDPOI NTS: 

No adverse effects were observed among I !ya/el/a exposed al the control, so lvent control, or mean-measured 
0.28 ng ai/L levels. All amphipods were noted as swimming erratically at the (mean-measured) 4.7 ng ai/L 
treatment level at test initiation. Lethargy and/or immobility were observed at the ;:: 1.0 ng ai/L treatment levels 
by 24 hours and at the 0.53 ng ai/L level at 72 and 96 hours. 

C. REPORTED STATISTICS: 

The 96-hour LC50 and 95% conlidence intervals were ca lculated using the Trimmed Speannan-Kttrber Method 
via CETJSTM (2011) statistical software. 

D. VERIFICATION OF ST A TISTICAL RESULTS: 

Statistical Method: The reviewer analyzed the 96-hour mortality data using the probit analysis via CETIS 
statistical software version 1.8. 7 .12 with database back end settings implemented by EFED on 3/25/20 14. 
Analyses were conducted using the negative control on ly and the a level was 0.05. All toxicity values were 
based on the mean-measured concentrations. 

96-hour 
LCso: 0.493 ng ai /L 
Probit Slope: 7.32 

95% C. I. : 0.4 19-0.580 ng ai/ L 
95% C. I. : 4.18-l 0.5 

NOA EC: 0.28 ng ai/L Based on lethargy and erratic swimming at 0.53 ng ai/L 

Endpoint(s) affected : mortality, sub-lethal efTects 
Most sensitive endpoint(s): mortality 

Page l l of 14 

11



Data Evaluation Report on the Acute Toxicity of Bifenthrin to Freshwater Am phi pods 
(Hyalella azteca) 
PMRA Submission Number { ........ } EPA MRID Number 4955220 I 

E. STUDY DE FIC IENCIES: 

Although data were available, the 24- through 72-hour LCso values and associated 95% C. I. were not reported. 
In addition, the amphipods were fed throughout the study. There were no other significant deficiencies noted 
from U.S. EPA OCSPP draft Guideline No. 850.1020 (1996). 

F. REVIEW ER'S COMM ENTS: 

The reviewer's results were based on the probit analysis, whereas the study author used the Trimmed Speam1an­
Kl!rber method. Therefore. the reviewer's results are reported in the Executive Summary and Conclusions 
sections of this DER. 

Exposure solutions and QC samples were analyzed for bifenthrin using gas chromatography in conjunction with 
mass selective detection (GC/MSD) based on methodology validated as Smithers Viscient. The method 
validation was conducted prior to the initiation of the definitive study and establ ished an average recovery of 
107 ± 9.44% from freshwater. 

The experimental phase of the definitive test was conducted March 21 to 26, 2013. 

G. CONCLUSIONS: 

This study scientifically sound and is classified as acceptable fom use in Agency risk assessments. After 96 hours 
of exposure, mortality averaged 0, 0, 5, 55, I 00, I 00 and I 00% in the negative control, solvent control, and mean­
measured 0.28, 0.53, 1.0, 2.2 and 4.7 ng ai/L treatment levels, respectively. The 96-hr LCso (with 95% C.1.) was 
0.493 (0.4 19 to 0.580) ng ai/L. Erratic swimming followed by lethargy and/or immobility were observed in (several 
to all) amphipods from the ~0.53 ng ai/L levels during the study. 

96-hour 
LCso: 0.493 ng ai/L 
Probit Slope: 7.32 
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Data Evaluation Report on the Acute Toxicity of Bifcnthrin to Freshwater Amphipods 
(Hya/el/a azteca) 
PMRA Submission Number { ........ } EPA MRlD Number 4955220 I 

C-ng ai/L 

CETIS Summary Report 

Jul-15 05:13 (p 1 of 1) 

Batch Note: Sample Note: PC Code 128825 MRID 49552201 

Point Estimate Summary 

Analysis ID Endpoint 

12-8479- 96h Mortality Rate 

00-3417 - 96h Mortality Rate 

96h Mortality Rate Summary 

C-ng ai/L Contro l Type 

0 Solvent Blank 2 
0 Negative Control 2 

0.28 2 
0.53 2 
1 2 
2.2 2 
4.7 2 

96h Mortality Rate Detail 

Control Type Rep 1 

Level 

LC5 
LC10 
LC15 

LC20 

LC25 
LC40 

LC50 

LC50 

Mean 

0 
0 

0.05 
0.55 

Rep 2 

ng ai/L 95% 95% TU 
LCL UCL 

0.294 0.19 0.359 
0.33 0.23 0.393 
0.356 0.261 0.419 

0.379 0.287 0.442 

0.399 0.312 0.463 

0.456 0.378 0.529 

0.493 0.419 0.58 

0.503 0.429 0.591 

95% 95% Min Max 

0 0 0 0 
0 0 0 0 
0 0.685 0 0.1 
0 0.5 0.6 
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Report Date: 09 

Method 

Linear Regression (MLE) 

Trimmed Spearman-Kilrber 

Std Err Std Dev CV% %Effect 

0 0 
0 0 
0.05 0.0707 141.0% 

0.05 0.0707 12.9% 
0 0 0.0% 

0 0 0.0% 
0 0 0.0% 
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Data Evaluation Report on the Acute Toxicity of Bifenthrin to Freshwater Am phi pods 
(Hyalella azteca) 
PMRA Submiss ion Number { ........ } EPA MRID Number 4955220 I 

96h Mortality Rate Detail 

C-ng ai/L 
0 

0 

0.28 

0.53 
1 

2.2 

4 .7 

Control Type 
Solvent Blank 

Negative Control 

Rep 1 Rep2 
0 0 

0 0 

0 0.1 

0.6 0.5 
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